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Gold immunochromatographic assay is a solid phase membrane-based 
immunoassay technique, which combines gold labelling technique, immunoassay, 
chromatographic analysis and others techniques. The technique is suitable for using in 
outdoor and remote areas because of the lower detection conditions. But it is usually 
used for qualitative and semi quantitative detection due to the complexity of the 
biochemical reaction and the restriction of the fabrication process of strip, and 
recognized by naked eye. 
Based on this situation, there are a variety of quantitative detection systems in 
the market. These systems solve the problem of quantitative detection in a certain 
extent, but they also have some defects such as high cost, large size and low accuracy. 
Therefore, the purpose of this paper is to overcome the shortcomings of the existing 
technique and develop a low-cost, rapid, portable, intelligent quantitative detection 
system with high precision to achieve the quantitative detection for the gold 
immunochromatographic assay. 
On the basis of previous research, the detection system proposed in this paper 
realizes the construction of hardware platform and software system, and combines 
immunochromatographic assay, gold labelling technique, embedded technology, 
photoelectric sensing technology and image processing technology. The green annular 
LED is used as light source, the image of strips is acquired by the image-sensor 
OV2640, and the quantitative detection result is obtained by the image processing 
algorithm and working curve which downloaded in the micro control unit 
STM32F407. Then, the quantitative detection result will show on the LCD screen in 
the form of human-computer interaction. 
In the hardware platform, the modules with smaller volume and higher cost 
performance are selected to complete the acquisition and processing of strip image. 
















cut the cost greatly on the premise of ensuring the image quality and detection 
accuracy. These advantages are more suitable for the popularization of the systems 
and the demand of remote medical treatment in remote areas. 
According to the characteristics of strip image, the corresponding image 
processing algorithms are adopted in the software system. The fuzzy cellular neural 
network with adaptive threshold proposed in this paper can extract the test line and 
control line completely and well deal with the difference of gray level range in the test 
line and control line of strip and the unevenness of pixel gray value in the background 
of detection window. Then the relative integrated optical density is used as 
characteristic value to eliminate the interference of the uncertainties in experiment, 
and from this, the linear correlation of the working curve is as high as 0.99679. 
Finally, the transplantation of real-time operating system μC/OS-Ⅲ and graphics 
library STemWin, and the creation and calling of the character library are used to 
achieve the function of human-computer interaction. 
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垫和PVC底板组成[6]，其结构图如图 1.1 所示。 
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